The plant cell cytosol is a dynamic and complex intracellular matrix, by definition it contains no 30 compartmentation by lipid bilayers, but still maintains a wide variety of biochemical networks and often links metabolic pathways across multiple organelles. There have been numerous detailed proteomic studies of organelles in the model plant Arabidopsis thaliana although no such analysis has been undertaken on the cytosol. We have isolated the cytosolic fraction from cell suspensions of Arabidopsis by using a gentle homogenization and employing offline 
Introduction
The cytosol is the intracellular fluid containing all eukaryotic cellular components and importantly is the conduit allowing interactions between partitioned metabolic processes {Asaad, 
Experimental Procedures

Arabidopsis thaliana Suspension Cell Culture
A heterotrophic Arabidopsis cell culture (Landsberg erecta) established from callus of stem explants was maintained by weekly subculture as outlined in {May, 1993 #369}, with the 115 exception of the carbon source, which was 2 % (w/v) glucose. The cell cultures were maintained at 22°C and light intensity of 90 μmol m −2 s −1 in an orbital shaker (120 rpm). After seven days, each flask (120 mL) contained 8−12 g of cells (fresh weight) and growth was approximately in the middle of the log phase.
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Cytosol Isolation from Arabidopsis Cell Culture
Protoplasts were prepared from 7 day-old Arabidopsis suspension-cultured cells according to procedures outlined in {Meyer, 2008 #422}. Typically, 30 g of cells (FW) were collected from and incubated 3 h with gentle orbital rotation (85 rpm) in the dark at 22 °C. Protoplasts were resuspended in 60 mL of (0.4 M sucrose, 50 mM Tris-HCl, pH 7.5, 3 mM EDTA and 2 mM 125 DTT) and disrupted by five strokes in a Potter-Elvehjem homogenizer at 4 °C. The homogenate was centrifuged at 800 × g for 15 min at 4 °C; the supernatant retained and centrifuged at 10,000 × g for 15 min at 4 °C, the supernatant was retained again and centrifuged at 100,000 × g for 1 h at 4 °C. The supernatant (cytosolic fraction) was collected and stored at −80 °C.
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Gel Electrophoresis and Immunoblotting
Western blotting was carried out with 30 µg protein in precast gels (8-16 % (w/v) by a sharp decline to 2 % B in 2 minutes where it is held for 30 minutes. Three product ion scans were collected from each cycle with a maximum 2 second accumulation time depending on intensities of fragment ions. A threshold of 50 counts was required for ions to be selected for fragmentation. Parent ions and their isotopes were excluded from further selection for 1 min, with a mass tolerance of 100 ppm.
LC-MS/MS Data Interpretation and Analysis
Data produced on the QSTAR Elite MS/MS system were exported as .mgf files from Analyst QS 
Characterization of the Arabidopsis Cytosol
230
Functional assignments of identified proteins were initially performed using the MapMan 
Results
Enrichment of the Arabidopsis Cytosol
The major challenge in isolating the cytosol form plant cells is the need to physically disrupt the 245 plant cell wall but to maintain organelle integrity, in order to avoid gross contamination of the cytosol by soluble protein content from organelles. The strategy utilized to isolate the cytosol from Arabidopsis cell cultures was developed from previous approaches isolating intact mitochondria and peroxisomes from Arabidopsis cell cultures. These approaches indicated that organelle integrity was best maintained by forming protoplasts through enzymatic removal of Western blotting results indicating the majority of organelles were removed during our isolation of the cytosolic fraction.
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Characterization of the Arabidopsis Cytosol by LC-MS/MS
Cytosolic fractions from the three enrichment procedures were fractionated by preparative SCX-HPLC into 15-16 peptide fractions and each analyzed by LC-MS/MS. The calibrated and concatenated MS/MS data files for each sample (AtCyto-1, AtCyto-2 and AtCyto-3) were 300 analyzed using the Mascot search engine against the latest Arabidopsis protein release (TAIR9).
The number of non-redundant proteins identified in each sample using stringent MS/MS matching conditions was 1,375 (AtCyto-1), 1,252 (AtCyto-2) and 1,734 (AtCyto-3) resulting in a total number of 2,264 protein identifications by all three experiments combined (Supplementary Table 1 ). The reproducibility of both the cytosolic preparations and subsequent mass 305 spectrometry is illustrated by the minimal number of exclusive identifications from each experiment. Only 214 proteins or 9.5 % of the overall total of 2,264 protein identifications for both AtCyto-1 and AtCyto-2 were unique identifications and 506 proteins or 22.3 % of the overall total for AtCyto-3 were unique (Supplementary Figure 2) .
In order to improve confidence levels for defining the Arabidopsis cytosolic proteome and to account for deviations in the preparations and MS/MS data matching; a final list of proteins was constructed that required the identification of a protein in at least two of the three independent experiments. The total number of proteins that fulfilled this criterion was 1,364 proteins and represents the stringent set of proteins reproducibly identified in this study (Supplementary Table   315 2a). A number of proteins identified in the cytosolic samples by mass spectrometry were identified only by redundant peptides matches and were excluded. After combining the three cytosolic preparations with the above criteria, a total of 624 proteins could not be conclusively identified in any of the three preparations as they shared redundant matches to the 1,364. While nearly 80% of the 624 redundant proteins were predicted to arise by alternate splicing, they still 320 represent potentially valid identifications arising from this analysis (Supplementary Table 2b ).
Defining the Arabidopsis Cytosolic Proteome
While both Western and SRM analyses with organelle markers demonstrated the level of contamination in the preparation was minimal, we wanted to define a stringent proteome that 
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Given this coverage, proteins were considered contaminants of the cytosol preparation if they were previously reported in mitochondria, chloroplast, plasma membrane, cell wall, vacuole or peroxisome at least two times by separate proteome analysis (MS) and protein fusion study (FP) or at least three times by the same method (MS or FP) in the same subcellular location (Supplementary Table 3 ). Proteins that met these criteria, but were also shown by FP to localize and previous Western and SRM analyses indicated low contamination levels in the preparation, we examined the score distribution of the major contaminants to identify a representative value.
The emPAI values for the major contaminating proteins showed an extremely skewed distribution, with relative content (mol %) ranging from 0.0024 to 0.9934. As a result, we employed the median value to represent a contamination score for each cytosolic preparation; Table 4 ). This analysis shows these predictors have a 0.53 to 0.71 false positive 440 rate and a 0.50 to 0.66 false negative rate against experimental data, indicating the need for improved prediction or more experimental verification. These data can also be utilized to predict the size of the cytosolic proteome in Arabidopsis in the same way they were used to predict the size of the mitochondrial and chloroplast proteomes {Millar, 2006 #424}. Based on this analysis (Supplementary Table 4 ), the Arabidopsis cytosolic proteome is predicted to contain ~ 5400 ± 445 650 proteins, thus the experimental set reported in this manuscript would be ~20% of the total cytosolic proteome.
Discussion
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A large proportion (~ 90 %) of the 1071 proteins defined as the Arabidopsis cytosolic proteome were allocated to functional categories through gene annotation information, MapMan Bins, sequence homology, functional domains and annotations from Arabidopsis metabolic pathways.
Not surprisingly, components related to protein biosynthesis and degradation machinery dominates the cytosol with nearly a third of the identified proteins involved in these processes.
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Nonetheless we were also able to characterize an array of metabolic pathways located in the cytosol including glycolysis, phenylpropanoid and isoprenoid biosynthesis, the Sadenosylmethionine cycle, Vitamin B 6 metabolism, nucleotide metabolism and nucleotide-sugar biosynthesis.
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Contaminants of the Cytosol Preparations
The large number of stringent protein identifications (1364) utilizing this approach we were confident that we had produced a robust set of proteins that best reflect the major constituent of the cytosolic proteome.
Protein Biosynthesis and Degradation in the Cytosol
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The major components driving protein synthesis in the plant cytosol; ribosomes, aminoacyltRNA synthetases and translation factors, were all identified in this study. and a release factor that mediate the initiation, elongation and termination steps of protein synthesis, these data underscore the prevalence of the protein synthesis machinery in the cytosol.
In both the plant cytosol and nucleus a selective degradation process occurs that eliminates damaged, misfolded and/or regulatory proteins no longer required. This process is largely 
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Conclusions
Our extensive analysis of the Arabidopsis cytosolic proteome produced 1071 identifications, which was a significant improvement over the previous soybean root nodule cytosolic set of 69 proteins on 2-DE. We described the components of protein synthesis and degradation and the 
Arabidopsis.
Cytosol Proteome is number of proteins predicted as cytosolic from the defined Arabidopsis Proteome is the number of proteins predicted as cytosolic from Arabidopsis. TAIR9 (%) is the percentage that the prediction represents to the total proteome potentially coded by Arabidopsis.
Global values were unavailable for SLP-Local. 
